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CLIMATOLOGICAL DATA FOR OCTOBER, 1912. 

DISTRICT NO. I O ,  GREAT BASIN. 
ALFRED H. THIESSEN, District Editor. 

GENERAL SUMMART. 

October weather in the Great Basin was unseasond>ly 
cool and stormy, the general inclemency causing delays 
and losses of a more or less serious nature to nearly all 
interests, especially in the eastern part of Nevaclit, and 
in Utah. The low tein ,erntures were maintained with 
some uniformity throug lh out nearly the entire district, 
only a few stations reporting plus departures from the 
iiiorithly means. Tlie precipitittion excesses occurred 
Iwiucipally in western Utah and portions of Nevacla, in 
which regions the number of cloudy days was apprecitt- 
bly greater; but to the westward in central ancl western 
Nevada, and in areas of adjacent States in the Great 
Basin, tlie precipitation excesses were iiiuch less, and tlic 
number of clear clays greater; conditions thus being much 
more ftivorable for farming operations and for all out- 
door work. 

Owing to the heavy rains, country roads remained in 
bad condition most of the month in Utah, and the beet 
and potato fields were so soft as to greatly delay the 
gathering of these crops. Unthrashed grain and uncut 
hay stood in the fields a t  tlie close of the month in many 
counties awaiting a period of dry weather suitalde for 
harvesting. However, a very good effect of tlie cool wet 
weather was noted in conditions on tlie dry f:irins; since 
these laiids are mostly well-drained uplitnds, the excess 
of moisture served only to keep the sod in fine condition 
for plowing, and as farmers were prevented bv the weather 
from working in other fields, the fall dry-iarni >lowing 

the close of October than for several yctirs. DLI@ tlie 
second decade, which was the only period of fair weather 
during the month, a good acreage of dry-laud wheat was 
sown, arid this, together with the greater quantity that 
was sown during the last half of Septeiiiber, m : ~  in 
splendid condition, and the conseiisus of opinion is that 
the dry farming prospects have been rentlereil more pro- 
pitious by proper weather sequences this autuain than 
they have been for several years. 

Thunderstorms were nowhere numerous or severe, 
though during the last few clays of the iiiontli single 
storms in many plttces broke previous records for con- 
tinuous downfalls of rain. A great deal of snow oc- 
curred, and while niost of this melted as it fell, sufficient 
remained on the hay and grass a d  cui the fruit trees 
long enough to  cause damage in some places by its weight. 
The valley floors were bare 01 snow at the close of the 
month, thou h all the mountains in tlie eastern portion 
of the Great$asin carried a good layer, and their peaks 
were white. There were no losses of consequence re- 
ported, due to frost, though some fields of alfafa for seed 
were slightly damaged in central Utah. The nuniber of 
clear days for the district was 15, partly cloudy days 6, 
and cloudy days 10. 

was probably farther advanced and in better con( i ition at 

J. CECIL ALTER, Acting District Editor. 

TEMPERATURE. 

The mean temperature for the district was 45O, which 
is 3' below the iiorinal and more than a degree cooler 
than ()ctober of last year. Utah stations averaged 45.4', 
or 3.2' below the normal, and Nevada stations averaged 
45.8, or 3.5" below norinal. Only two stations reported 
values above normal; they were in Nevada. The warni- 
est werttlier was confined to the flatter portions of the 
district, aniorig tlie warmest places being hlidluke, on the 
Southern Paciiic Railway Co.'s trestle, ui the middle of 
Great Salt Lnke. Stations in west-central Utah, and in 
southern and southwestern Nevada reported the highest 
averages, and stations in the inountains of Utah and 
\'\'yoniing the lowest averages. Tlie inontli began w m n  
over all the district but remained so  for only a few days, 
most, of tlie first, and secoiicl decades being unusually 
cool and disagreeulle. The beginning of the third decade 
was again coinparntively warni, but most of the last 10 
days was also abnormally cool. 

PRECIPITATION. 

The average precipitation for the district was 2.30 
inches, which is 1.49 inches above the normal, or nearly 
t h e e  tinies the average for October, 1911. Utah sta- 
tions averaged 2.99 inches, or 3.05 inches above the aver- 
age, and Yevatlit stations rtveraged 1.34 inches, or 0. i9  
inch nbove. The greatest excesses occurred in Utah, 
ninny stations reporting aniounts in excess of 4 inches, 
which is nearly one-third the normal annual amount in 
this region. -4mounts in western Nevada were so small 
in some cases as to be below instead of above the normal, 
though no station reported a totally dry month. The 
first aiid third decttdes were stormy nearly everywhere, 
the heaviest storms, ncconipanied by the severest weather, 
occurring in the lsst decade. Snowfall during the last 
decade was reported at a large majority of stations, the 
amounts ranging above 2 feet a t  some mountain stations, 
though the arerage.aniount for the district was only 4.5 
inches. 

USING WEATHER DATA IN ENGINEERING PROBLEMS. 

By ALFRED H. THIEBYEN, Section Director. 

The seer viewing the desert waste yielding subsistence 
to only a few worthless plants, or standing a t  night on 
an eminence contemplating the faintly lighted town hav- 
ing all the possibilities for industrial c+rowtll, escept cheap 
light and power, and knowing of a Xountiful water sup- . 
ply, which, indeed, he may even hear as it roars down its 
iiiountain bed on its way to the sea, conceives the possi- 
bility of holding this water in some nat,ural or made 
pocket in the mountain canyon, ancl then allowing it, 
after it. has provided power and light to the town, to 
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journey along carefully made canals and ditches watering 
the desert that it may yield a harvest. He sees in his 
mental picture n city in place of tt village, now well- 
lighted and buzzing with activity; and the desert, once 
dry, hard, and gray, now mttcle soft by the plow, moist 
by the irrigating ditch, and green with useful grasses and 
plmts. He hns thus laid the foundation of n general 
scheme which may or may not be fcasible. 

He  then places his problem beforo the e i ihee r ,  who, 
in atlclition to liis technical lrnowledge, slioiTc1 have not 
only general ideas regarding the practicability of the 
scheme, but must i q u i r e  additional iiiforniation ccm- 
cerning the fertility of the litncl, the topography, geology, 
and exact climatic conditions of the watershed. 

The engineer should be interested in, not only the 
problems pertaining to matters of construction, but the 
ultimate success oi the project as :I whole, which niiiy 
depend upon how few guesses he is required to lnalie in 
his calculations. The engineering of tm irrigation pro- 
ject, for instance, means, in the broadest sense, tlie stutly 
of the agricultural possibilities as w7ell as clitnis, cimtls, 
aiid ditches. I n  dl hydrological engineering problems 
the weather asslimes the greatest importance, nnd it be- 
hooves the engineer in the study of such problems to give 
consideration to nll climatic data that pertain to the area 
of country which concerns his project. 

The Weather Bureau niaiiitains in this country about 
300 regular stations where all tlie weather elements :we 
measured and recorded, dmut  4,OOO other stations where 
tenipertlture and railifall are observed, aiid ne:trly 400 
stations where river st ages are recorded. These records 
in some parts of the East estend back as far as the be- 
ginning of the nineteenth century; but in the newer parts 
of tlie country records are shorter and cnver only more 
recent years. hlaiiy of thein nre esceedingly valunble. 
and all may be used, no matter how short, for purposes of 
comparison. 

Since the accumulation of exact instrumental t h t a  no 
permanent progressive changes in climate have been 
noted, although small periodic clianges have been ob- 
served through relatively short spaces of time. The 
most noted of these is the 35-year period of Briickner. 
who teaches that a period of cool, wet years will be fol- 
lowed by one of warm, dry years. The complete oscilla- 
tion from cool, wet years to dry, warm years and back 
amain will not in most cases occupy 35 years, but will vary 
aB the way from 20 to 50 years. Thcrefore the engineer, 
in studying temperature and precipitation dntn, must 
take into account the fact that the record, if short, nirty 
have been taken a t  a time of maximum rainfall and cool 
weather, or the reverse. To make use of short records, 
he must have recourse to the long records of surrounding 
stations, compare the short, record with that portion of 
the long record covering tlic same dates, find tlie mean 
variation, and interpolate accordingly. 

An understanding of the system of compiling weather 
data should be gained to interpret them. The Weather 
Bureau publishes each month t ables of precipit nt ion 
showing the daily local amounts with the total for the 
month; while in annual reports the monthly amounts are 
given with the yearly totals. While such compilations 
i v e  all tlie data needed for most problems, it mtty be 
!est for the solving of special cases to work over the clnta 
in other forms. I n  the case of building a storage dam, it 
may be better to consider the precipitation year us be- 
ginning with the commencement of the storage period. 
The monthly amounts of precipitation may not be, in 
some cases, in sufficient detail to supply data for the 

engineer that he miuht provide suitable structures to 
accommodate iinusunp amounts of water occasioned by 
especidly heavy storins. A detailed study is ,)i the 
greatest importance when dealing with a sinall water- 
shed. When large amounts are found in the tables either 
on the first or last days of the month, the engineer shoulcl 
consult the record of tlie preceding or succeeding clntes 
to nrcertain the duration of the storm and the whole 
i~inount precipitated. 

In  the niontlily reports the avernge monthly tempera- 
tures with the highest a d  lowest are ublished for each 
station, together with the liigliest and P owest readings at  
tyl)icttl  place^. The annual reports show the average 
niontlily and annu:tl temperatures with the highest and 
lowest for the year. A cowideratinn of temperature data 
is very neces.jary in all liyclrological engineering problems, 
but espcci:tlly in those connected with irrigation. 

The first consicleration regarding these matters in a 
seminrid country is whether there is enough rainfall over 
the waterslied to make the project financially practicable; 
and secwnd, precipitation must be studied in reference to 
the structurnl details as to size, strength, and shape of 
the retaining structure and its accessories. 

If the actual run-tJff of the strenm wt're knnwn, t1it.n 
1wvipit:iti in (lata for the watershed woul(1 be of less 
d i i c ,  1)ut it is hehloiii tliat run-off nititwreiiieiits havc 
lwei1 iii:ule f t )r  a sufficient length of time to cleterinine tlic 
true normal. Run-off varies with the amount of prccipi- 
tatinn, and the latter vnries so from year to year that it 
i.: necessary to have at least n IO-years' record in order 
to compute :t normal that can be considered fairly accu- 
rnte. 

A most inipnrtant consideration, then, in planning for 
tt mater-power or irrigation roject is that pertaining to 

tion nre therefore fundamental and of the greatest impor- 
tance, for there must be enough water assured even in 
tlw tlrieqt season. 

The following are sonit! of the conditions that the en@ 
neers meet in work of the above character: (1) Some d w  
tricts have good run-off and precipitation records; (2) 
some have good run-off records but no precipitation rec- 
ords, or the reverse; and (3) some have neither run-off 
nor precipit dim recorclq. 

In  the caw where there are both good run-off and pre- 
cipitiition records it may be that the latter cover a longer 
period than the former, and by coni aring one with the 

record hy e s t a b h i n g  the relation of the one to the other. 
Where R. g ~ ~ t l  precipitation record is available, but no 

run-off, it niny be practicable to  select another watershed 
having the sanw topographic and geologic features where 
rccortls have been taken, and the relation between the 
run-off and precipitation in the trial watershed iiiay be 

Pf tlie run-off record is short niid the rainfall has not been 
measured, then the wisest procedure is to  coinpare the 
run-off with the rainfall records of the nearest siirround- 
iiig watersheds. Tllis coin arative study will indicate 
whether the run-off for the s 7 iort period is higher or lower 
than the normal. 

It may be that the run-off record was niade during 
either a dry or a wet period. It is important for tlie engi- 
neer to know this, for an irrigating roject to  be success- 
ful must have a certain amount o P water every season. 
In  the case just cited it is desirable that the eriod of 
precipitation record should include the run-o 2 records. 
A careful comparison of the run-off should first be made 

the sufficiency of water, aiic F data relative to precipita- 

other, year by vear, i t  is possible to f engthen the run-off 

:ip died to the one under consider a t' 1oIl. 
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with the precipitation of the corresponding period, both 
year by year aiicl Then the entire pre- 

end in view of ascertaining what records of run-off repre- 
sent the minimum. 

The greatest clficulty is when neither run-off nor rain- 
fall observations are available. Then the engineer must 
have recourse to other watersheds where records h a w  

ant1 must make his deductions mcortlingly. 

the problem is B very complex one, aiid it, is impossible 
to assign to every influence its true weight, so that an 
approximate conchsion is all that  can be hoped for. The 
trial watershecl should liave physical charactt?rist,ics simi- 
lar to tlie one in which the ciigineer is concerned, b u t  as 
it is quite impossible to select one which exactly corre- 
sponds he must niake certain allowances which can only 
be estimated. 

The engineer should have t>he brode.st int,erest, in liis 
project.. If it is an irrigat,ing scheme, then lie shoulcl not, 
only be interested in the purely structural details, but, be 
convinced by his own invest,igat,ions as to the sufficiency 
of  wat,er at his disposal and the kinds of c r o p  which cnii 
be grown on the area to be irrigst,ecl. To study tliesr 
questions all weat,her information perhnining to his c,oun- 
try is of value, but temperature ant1 precipitation t1ai.n 
nre of the greatest importance. 

In  studying temperature t,he records of all st,at.ioiis in 
the wittershed should be carefully cniisideretl. The 
t,ttblcs should be recompiled, if necessary, that  the fol- 
lowing limy be learned : The average tctiiiperitture aiitl 
length of the growing season, the highest aiid lowest tem- 
perat.ure during each niont,li of the growing season,. t'lie 

eriocl by period. 
cipitation record s K oulcl be studied year by year with the 

He shou keftJ tl be esceeclingly cautious in this, however, us 

average date of last killing frost in spring and of the first 
in autuiiin, the extreme minimum tenipertttures during 
winter. Thew data will enable the engineer to  define 
just what crops (:an he grown. 

Usually in countries where irrigation is practiced thcre 
is an abunrlsnac! of suiishine, so tlint this very important 
elenient, affecting p lmt  life about, its powerfully as tem- 
perature, iieecl bc considered only in a general way. 

Humiclity nncl wind velocitj- hnx,t .  conhitlcrahle effect on 
tlir drying out of  the to soil and iipon the processes of  

these. 
Knowing, then, tlie weather conclitioii~ obtaining over 

his ~ r c a ,  tlie engineer may piclk out :in older rcgion ngri- 
culturnlly, lia17ing like climatic characteristics, nntl froiii 
i~ 5tiidy of i t h  products form very accurate icleits as  to the 
agriciiltural possibilities of this new litiicl. -4 study of the 
iictturd flora o f  t h e  region is nlso helpful. 

In  t hc htudy of )rccipitation it is nlways hest, especially 
when tlenliiig wit ! i short recortlh, t o  conhicler the records 
of severe11 ht at ions tit once. Prwipit atiori is irregulnr, 
m t l  in ortler to estimate the iiioi\tiire €:illing over n 
re+n it i\ quite itdvisn1)lt. t o  get the nvcrave of  several 
points, as the recorcl of n single station w i l ~  rnrely tell 
the whl)le story. This is Imrticulnrly so in the cnse of 
hingle slii )wl~r*. 

The engineer, after having qecured all the tltita possilde. 
ni:tj- now ret1uc.e his gclieral ~ ~ r o l ~ l r n i  to  the least number 
of gutbsqcs. I-ir c m  now verify the 1nent:d picture of  the 
WCT'S clreain. I l e  knows whctlicr lie caii i ~ r  cnii not bring 
:ibout 1% city with light aiitl power and a couiitrj-side of 
profitcthle fnrms. 

plant growth and sliou P 11 be consitlerecl in relation to 


